[Brain development during the first year of life: quantitative assessment with ADC imaging].
Brain development during the first year of life was assessed quantitatively using apparent diffusion coefficient (ADC) images constructed from diffusion-weighted MR image data. The imaging plane was coronal at the section of the pons. The cerebral peduncle, internal capsule, corona radiata, superior longitudinal fasciculus and thalamus were selected for evaluation of their ADC values. A diffusion sensitive gradient was added in the anteroposterior direction. Thus the orientation of nerve fibers in the cerebral peduncle, internal capsule and corona radiata was perpendicular to it, and that in the superior longitudinal fasciculus was parallel to it. In neonates, the cerebral peduncle and internal capsule, having been moderately myelinated at birth, showed the slowest diffusion. The corona radiata and superior longitudinal fasciculus, having been unmyelinated at birth, showed the fastest diffusion. The thalamus had intermediate diffusion. These neonatal diffusions tended to be promptly restricted within the first five months, followed by additional slight restriction thereafter. ADC values in the first year were significantly reduced in all regions compared with those in the neonatal period, particularly in the corona radiata and thalamus. This study showed that ADC analysis can estimate normal brain development in detail and might be useful for investigating various neonatal brain diseases.